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Summary Brain abscesses have cardiac etiology in 5% of cases with valvular heart disease and
endocarditis being the most common. Congenital heart disease with the risk of right to left shunt
and paradoxical embolization is also a culprit. Our case describes a young patient with a prior
undiagnosed patent foramen ovale (PFO), who presented with solitary brain abscess without
any underlying primary source of infection. Since there was no evidence of contiguous spread of
infection by computed tomography or magnetic resonance imaging scans, hematogenous spread
of the streptococcal species was the most likely etiology. Transesophageal echocardiography
(TEE) revealed no evidence of valvular endocarditis but did show intracardiac right-to-left
shunting via a PFO. We suggest that all patients with a brain abscess of an unclear etiology
caused be screened for a PFO with a TEE and bubble study.
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young man presented with seizure activity initially thought
o be caused by alcohol intoxication. Further evaluation
evealed an unexpected and serious condition.
A 20-year-old Caucasian male had a witnessed episode of
eizure 2 h after an alcohol binge. On arrival to the hospi-
al the patient was uncooperative, combative, and oriented
nly to person. His temperature was 98 ◦F (36.7 ◦C), blood
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ressure 132/94mmHg, pulse 94 beats/min, and respiratory
ate 14 breaths/min. As the patient’s mentation improved he
eported no signiﬁcant past medical history, no recent den-
al work, no exposure to sick contacts, and no intravenous
rug use.
ase report
aboratory work up: white blood cells (WBC) 20,600/dl
92% neutrophils). Two sets of blood cultures, urinalysis,
nd chest X-ray were negative. Cerebrospinal ﬂuid analysis
howed WBC 1/mm3, 120 red blood cells 120/mm3, glu-
ose 76mg/dl, protein 38mg/dl, a negative Gram stain,
nd negative herpes simplex virus by polymerase chain
Published by Elsevier Ltd. All rights reserved.
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Figure 1 Ring enhancing lesion noted within the posterior left frontal lobe. Non-enhancing central portion of the lesion is bright
on the diffusion series.
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mon (2—4%), but congenital heart disease with possibility of
right-to-left shunt and risk of paradoxical embolization is
also a possible cause. The most likely cause for the brainFigure 2 Patent foramen ovale as s
reaction. A human immunodeﬁciency virus test was nega-
tive. The urinary toxicology was positive only for cannabis.
A noncontrast computed tomography (CT) revealed focal
low attenuation in the posterior left frontal lobe con-
sistent with contusion. However, during his ﬁrst day of
hospitalization the patient developed three episodes of gen-
eralized tonic—clonic seizures and a temperature of 100.5 ◦F
(38.1 ◦C). Broad antimicrobial coverage with cefepime and
vancomycin were started. The magnetic resonance imag-
ing (MRI) of the brain demonstrated a ring enhancing
lesion and high signal on diffusion series suggestive of
abscess (Fig. 1). A transesophageal echocardiogram (TEE)
including a bubble study demonstrated air bubbles that
crossed from the right to the left atrium within the
ﬁrst three cardiac cycles indicating the presence of a
right-to-left shunt from a large patent foramen ovale
(PFO) (maximum separation 8mm) and an atrial septal
aneurysm (ASA) (Fig. 2).
The patient underwent a stereotactic-CT-guided biopsy
of the brain lesion which revealed a purulent aspirate.
The Gram stain showed no organisms, but the cul-
ture showed Streptococcus intermedius (minimal inhibitory
concentration to ceftriaxone ≤0.25). He completed
six weeks of antibiotic treatment with ceftriaxone
and metronidazole. Six months after the hospitaliza-
tion, the patient had no episode of seizures and
the primary lesion had completely resolved in the CT
scan (Fig. 3).
F
cin transesophageal echocardiogram.
iscussion
rain abscesses have cardiac etiology in about 5% of cases,
alvular heart disease with endocarditis being the most com-igure 3 Computed tomography of the brain with intravenous
ontrast. There is no abnormal intracranial enhancement.
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bscess in our patient is paradoxical septic embolization
hrough the ASA from an unknown infectious focus.
Seven cases in the literature have described the associa-
ion of a PFO and a brain abscess in adults. All of them have
een in middle-aged individuals with poor dentition [1]. It
eems that healthy individuals as in our case, develop tran-
ient bacteremia from microaerophilic ﬂora normally found
n oropharynx even after simple procedures as tooth brush-
ng. Right-to-left shunts would allow microorganisms to
nter the arterial circulation, bypassing the oxygen-rich pul-
onary circulation and the lymphatic system.Streptococcus
ntermedius is a member of the Streptococcus anginosus
roup (SAG), also known as the ‘‘Streptococcus milleri’’
roup. The SAG, one of ﬁve groups collectively known as
iridans group streptococci, consists of the species S. inter-
edius, S. anginosus, and S. constellatus. These organisms
re commonly associated with purulent infections, primar-
ly of the brain and liver, with abscess formation and less
ommonly are the cause of endocarditis than other viridans
treptococci. An underlying condition, such as diabetes, cir-
hosis, or cancer, is associated with the majority of patients
2].
PFO is detected in 20—35% of the general population at
utopsy and in 10—26% of normal individuals by contrast
EE. In studies of patients with cryptogenic stroke, PFOs
re consistently overrepresented. In the past, case—control
tudies employing TEE with intravenous contrast provided
vidence of the association of PFO with ischemic stroke
y ﬁnding PFOs in 40—50% of young or cryptogenic stroke
atients versus 10—15% of controls. One meta-analysis of 9
ase—control studies showed that young patients with cryp-
ogenic stroke had an odds ratio of 6.0 for having a PFO
ersus patients with a known stroke cause [3]. However, a
ecent meta-analysis of 23 case—control studies reported
hat one third of PFOs discovered in patients with cryp-
ogenic stroke are likely to be incidental and unrelated
o the stroke [4]. PFO has been found to be more likely
o be associated with cryptogenic stroke in patients who
ere younger and did not have classic stroke risk factors.
n addition to age and conventional stroke risk factors,
orphological features (PFO diameter, right-to-left shunt,
igher septal wall motion) of a PFO and particularly the
resence of ASA may inﬂuence the association between
FO and cryptogenic stroke [4]. Recently, the American
eart Association/American Stroke Association (AHA/ASA)
5] guidelines have recommended antiplatelet therapy forG. Syros et al.
atients with ischemic stroke or transient ischemic attack
nd PFO, unless other indications exist for vitamin K antago-
ist therapy (e.g. atrial ﬁbrillation, hypercoagulable state).
he AHA/ASA guidelines for secondary stroke prevention
tate that ‘‘insufﬁcient data exist to make a recommenda-
ion about PFO closure in patients with a ﬁrst stroke and
PFO.’’ PFO closure may be considered for patients with
ecurrent CS despite optimal medical therapy.
onclusion
ur case describes a patient diagnosed with solitary brain
bscess with a PFO without any underlying primary source
f infection or thrombus. Since there was no evidence of
ontiguous spread of infection by CT or MRI scans, hematoge-
ous spread of the cultured streptococcal species was the
ost likely etiology. TEE revealed no evidence of valvular
ndocarditis but did show intracardiac right-to-left shunting
ia a PFO.
We suggest that all patients with a brain abscess caused
y traditional ﬂora commonly found in the oropharynx be
creened for a PFO with a TEE and bubble study. Only a
rospective, randomized trial would determine the opti-
al strategy about whether PFO closure versus conservative
herapy is more effective in preventing recurrence, but the
ow incidence of brain abscess in the population may make
uch studies unfeasible.
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